Diblock copolymers based on dihydroxyacetone and ethylene glycol: synthesis, characterization, and nanoparticle formulation.
Polymeric biomaterials have played an integral role in tissue engineering, biomedical devices, and targeted drug delivery. Block copolymers are especially important because their physical and chemical properties can be controlled by adjusting the ratio, size, and type of constituting blocks. Herein, the synthesis and characterization of diblock copolymers composed of poly(ethylene glycol) and a polycarbonate based on the metabolic intermediate, dihydroxyacetone, are reported. The length of the dihydroxyacetone-based block was controlled by adjusting the reactant feed ratios and initiator injection conditions. Intermediates and final products were characterized via (1)H NMR, GPC, DSC, TGA, and diffusion-ordered NMR spectroscopy. The dihydroxyacetone-based hompolymer is insoluble in water and most organic solvents, but is hydrophilic in nature. This, coupled with poly(ethylene glycol)'s solubility characteristics, allows the block copolymer to form nanoparticles in aqueous and organic anti-solvents. Dynamic light scattering and TEM results indicated the formation of spherical nanoparticles.